CAMERA BLADE DRIVING DEVICE 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a camera blade driving 
device that is carried, for example, on a camera and that 
is capable of blocking part or all of light passing through 
an exposure aperture, and more particularly to a camera blade 
10 driving device that has an electromagnetic actuator 
including a rotor by which a blade is driven. 

2 . Description of the Related Art 

As an example of a conventional camera blade driving 
15 device for use in a camera, there is known a driving device 
in which an electromagnetic actuator, which is made up of 
upper and lower frame members coupled to each other for 
rotatably supporting a rotor, a magnetizing coil wound onto 
the upper and lower f ramemembers, acylindrical yokeattached 
20 to the upper frame member, etc., is joined to a base plate 
having an exposure aperture by means of , for example, a screw 
and by which a shutter blade is opened and closed or is driven 
to stop down the aperture (see Japanese Unexamined Patent 
publication No. 2002-55376). 
25 In this conventional device, the electromagnetic 

actuator is pre-unitized and is joined to the base plate, 
which is individually prepared, by means of a screw or the 
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like. Therefore, since an assembly step of preassembling 
only the electromagnetic actuator and an attachment step 
of attaching the electromagnetic actuator that has been 
assembled to the base plate when the device is manufactured 
5 are required, the manufacturing procedure becomes 
complicated, and, since the electromagnetic actuator is 
pre-unitized, the number of constituent elements rises , and, 
as a result, the device is increased in cost, is complicated 
in structure, and is increased in size. 

10 The present invention has been made in consideration 

of the problems of the conventional device. It is therefore 
an object of the present invention to provide a camera blade 
driving device that is simplified in manufacturing processes, 
is simplified in structure, is reduced in size, and is suitable 

15 especially for a small digital camera by reducing the number 
of constituent elements to the utmost. 

SUMMARY OF THE INVENTION 

A camera blade driving device of the present invention 
20 that achieves the aforementioned object has a base plate 
having an exposure aperture; a blade supported pivotably 
on a supporting shaft on the base plate and capable of blocking 
part or all of light passing through the aperture while facing 
the aperture; and an electromagnetic actuator for driving 
25 the blade ; the electromagnetic actuator having a frame member 
joined to the base plate; a rotor one end of which is supported 
by the frame member and an opposite end of which is supported 
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by the base plate, the rotor having a driving pin by which 
a driving force is exerted onto the blade and rotating within 
a predetermined angular range; a magnetizing coil wound onto 
the frame member and the base plate; and a yoke provided 
5 outside the coil substantially coaxially with the rotor. 

According to this structure, the rotor is rotatably 
supported by the frame member and the base plate, and the 
coil is wound onto the frame member and the base plate. 
Therefore, the electromagnetic actuator can be 

10 simultaneously assembled in a step of attaching various 
components to the base plate. In other words, unlike the 
conventional device, the number of necessary frame members 
is only one, and a fastening component, such as a screw, 
is not needed since the coil is wound onto the frame member 

15 and the base plate while rotatably supporting the rotor. 
Therefore, the number of components can be lessened, the 
structure can be simplified, and costs can be reduced. 
Additionally, the electromagnetic actuator canbe simplified 
in structure and be reduced in height, and, accordingly, 

20 the device can be reduced in size and in thickness. 

The aforementioned device may be structured such that 
one of the frame member and the base plate has a fitting 
convex portion used to connect the two components by fitting, 
and the other one of the frame member and the base plate 

25 has a fitting concave portion to accept the fitting convex 
portion . 

According to this structure, the frame member can be 
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connected to the base plate while being positioned with 
respect thereto merely by fitting the fitting convex portion 
into the fitting concave portion, and an attachment process 
can be easily performed. 
5 The aforementioned device may be structured such that 

the base plate has a projection that protrudes outward in 
a radial direction with respect to the aperture, and the 
frame member is connected to the pro j ection so as to rotatably 
support the rotor in cooperation with the projection, and 

10 the coil is wound onto the projection and the frame member 
so as to fasten the frame member to the projection. 

According to this structure, the coil is wound so as 
to fasten the frame member to the projection in the state 
where the frame member is connected to the projection of 

15 the base plate, and the rotor is rotatably supported, and 
therefore the coil can be easily wound, and the frame member 
can be firmly connected to the base plate without a dedicated 
screw. 

The aforementioned device may be structured such that 
20 the rotor is disposed so that a center of an angular range 
where the rotor rotates is situated substantially on a 
straight line passing through the center of the aperture 
and extending in the radial direction, and the coil is wound 
in a direction substantially perpendicular to the straight 
25 line. 

According to this structure, the angular range where 
the rotor can rotate can be greatly set while employing the 



structure in which the frame member is connected to the base 
plate, and the coil is wound onto the frame member and the 
base plate. 

The aforementioned device may be structured such that 
5 the blade is a single shutter blade or a single diaphragm 
blade used to open and close the aperture, and the driving 
pin is connected directly to the single shutter blade or 
the single diaphragm blade. 

According to this structure, the driving pin directly 
10 drives the single shutter blade or the single diaphragm blade 
by rotation of the rotor, and the single shutter blade or 
the single diaphragm blade opens and closes the aperture 
or performs stopping-down/nonstopping-down . Therefore, 
the structure can be simplified, and it is possible to obtain 
15 a small-sized camera shutter device or a small-sized camera 
diaphragm device having a small height (a small thickness) , 
which is suitable for, e.g., a digital camera. 

The aforementioned device may be structured such that 
the blade is a pair of shutter blades or a pair of diaphragm 
20 blades used to open and close the aperture, and the driving 
pin is connected to the pair of shutter blades or the pair 
of diaphragm blades through a connecting arm swingably 
supported by the base plate. 

According to this structure, the driving pin drives 
25 the pair of shutter blades or the pair of diaphragm blades 
by rotation of the rotor through the connecting arm. 
Therefore, the structure canbe simplified, and it is possible 
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to obtain a small -si zed camera shutter device or a small- si zed 
camera diaphragm device having a small height (a small 
thickness), which is suitable for, e.g., a digital camera. 

Also, a camera blade driving device of the present 
5 invention that achieves the aforementioned ob j ect has a base 
plate having an exposure aperture; a blade supported 
pivotably on a supporting shaft on the base plate and capable 
of blocking part or all of light passing through the aperture 
while facing the aperture; and an electromagnetic actuator 

10 for driving the blade; the electromagnetic actuator having 
a frame member joined to the base plate; a rotor one end 
of which is supported by the frame member and an opposite 
end of which is supported by the base plate, the rotor having 
a driving pin by which a driving force is exerted onto the 

15 blade and rotating within a predetermined angular range; 
and a magnetizing coil wound onto the frame member and the 
base plate. 

According to this structure, the rotor is rotatably 
supported by the frame member and the base plate, and the 

20 coil is wound onto the frame member and the base plate. 
Therefore, the electromagnetic actuator can be 
simultaneously assembled in a step of attaching various 
components to the base plate. In other words, unlike the 
conventional device, the number of necessary frame members 

25 is only one, and a fastening component, such as a screw, 
is not needed since the coil is wound onto the frame member 
and the base plate while rotatably supporting the rotor. 
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Therefore, the number of components can be lessened, the 
structure can be simplified, and costs can be reduced. 
Additionally, the electromagnetic actuator canbe simplified 
in structure and be reduced in height, and, accordingly, 
5 the device can be reduced in size and in thickness. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig . 1 is a side sectional view that shows one embodiment 
of a camera blade driving device for use in a camera according 
10 to the present invention. 

Fig. 2 is a plan view that shows a state where the 
. shutter blade opens the aperture in the device of Fig. 1. 

Fig. 3 is a plan view that shows a state where the 
shutter blade closes the aperture in the device of Fig. 1. 
15 Fig. 4A is a plan view showing the base plate (main 

plate) serving as an element of the device of Fig. 1, and 
Fig. 4B is a sectional view along El-El of Fig. 4A. 

Fig. 5A is a plan view showing the frame member serving 
as an element of the device of Fig . 1, and Fig. 5B is a sectional 
20 view along E2-E2 of Fig. 5A. 

Fig. 6 is a side sectional view that shows another 
embodiment of a camera blade driving device according to 
the present invention. 

Fig. 7 is a plan view that shows a state where the 
25 pair of shutter blades open the aperture in the device of 
Fig. 6. 

Fig. 8 is a plan view that shows a state where the 
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pair of shutter blades close the aperture in the device of 
Fig. 6. 

Fig. 9 shows still another embodiment of a camera blade 
driving device according to the present invention, showing 
a plan view of a state where the diaphragm blade opens the 
aperture . 

Fig. 10 is a plan view that shows a state where the 
diaphragm blade stops down the aperture to have a 
predetermined aperture diameter in the device of Fig. 9. 

Fig. 11 shows still another embodiment of a camera 
blade driving device according to the present invention, 
showing a plan view of a state where the pair of diaphragm 
blades stop down the aperture to have a predetermined aperture 
diameter . 

Fig. 12 is a plan view that shows still another 
embodiment of a camera blade driving device according to 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will 
be hereinafter described with reference to the accompanying 
drawings . Fig . 1 through Fig . 5B show a camera shutter device 
as one embodiment of a camera blade driving device for use 
in a camera according to the present invention. 

As shown in Fig. 1, this device has a main plate 10 
and a back plate 20 that constitute a base plate having 
exposure apertures 10a and 20a, a single shutter blade 30 
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supported pivotably on a supporting shaft 10b on the main 
plate 10 and serving as a blade that blocks light passing 
through the apertures 10a and 20a while facing the apertures 
10a and 20a, and an electromagnetic actuator 40 that drives 
5 the shutter blade 30. 

As shown in Fig. 2 and Fig. 3, the main plate 10 serving 
as a base plate is shaped like a substantially circular disk. 
A flat projection 11 that protrudes outward in the radial 
direction with respect to the aperture 10a is formed 

10 integrally with a part of the outline thereof. A 
substantially sectorial through-hole 10c is formed inside 
the projection 11. 

As shown in Figs. 4A and 4B, at the projection 11 and 
in the vicinity of the projection 11, respectively formed 

15 are a bearing hole 12 that supports an end 42d of a rotor 
42 described later, an annular convex portion 13 serving 
as a fitting convex portion located around the bearing hole 
12, a flat joint surface 14 located around the annular convex 
portion 13, two fitting holes 15 each serving as a fitting 

20 concave portion located in the joint surface 14, and a wind 
groove 16 onto which a coil 43 described later is wound. 
The back plate 20 serving as a base plate is joined to the 
main plate 10 with a predetermined interval as shown in Fig. 
1, and whereby a blade chamber W that can contain the shutter 

25 blade 30 is defined. 

As 'shown in Fig. 1 through Fig. 3, the single shutter 
blade 30 has a circular hole 31 and a long hole 32. The 
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supporting shaft 10b is inserted into the circular hole 31, 
and a driving pin 42b described later is inserted into the 
long hole 32. Accordingly, the shutter blade 30 supported 
pivotably on the supporting shaft 10b can open and close 
5 the aperture 10a by allowing the driving pin 4 2b to reciprocate 
within a predetermined range. 

As shown in Fig. 1 through Fig. 3, the electromagnetic 
actuator 40 is made up of a frame member 41 connected to 
the main plate 10, the rotor 42 having the driving pin 42b 

10 and a magnet portion 42a magnetized to have N and S poles, 
the magnetizing coil 43, a cylindrical yoke 44 disposed 
coaxially with the rotor 42, and iron pins 45. 

Herein, the yoke 44, which is attached to the frame 
member 41 outside the coil 43, is used to form a magnetic 

15 path, and the iron pins 45 are used to exert a magnetic 
attraction force to the rotor 42. 

As shown in Fig. 1 and Figs . 5A and 5B, the frame member 
41 has a bearing hole 41a that supports an end 42c of the 
rotor 42, a wind groove 41b onto which the coil 43 is wound, 

20 a joint surface 41c joined to the joint surface 14 of the 
main plate 10, two fitting pins 41d each serving as a fitting 
convex portion that protrudes from the joint surface 41c, 
a fitting hole 41e serving as a fitting concave portion that 
is fitted into the annular convex portion 13, and concave 

25 portions 41f to which the iron pins 45 are attached. 

In order to attach the frame member 41, the other end 
42d of the rotor 42 is inserted into the bearing hole 12 
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of the projection 11, and the end 42c of the rotor 42 is 
inserted into the bearing hole 41a of the frame member 41 
so that the rotor 42 is rotatably supported * The frame member 
41 is then connected to the projection 11 of the main plate 
5 10 by fitting the fitting pins 41d into the fitting holes 
15 and by fitting the annular convex portion 13 into the 
fitting hole 41e. 

Since a slightly tight fitting state is createdbetween 
the fitting pins 41d and the fitting holes 15 and between 

10 the annular convex portion 13 and the fitting hole 41e at 
this time, the frame member 41 is firmly connected to the 
projection 11 while being positioned with respect thereto. 

In this connected state, the rotor 42 can rotate within 
a predetermined angular range, i.e., within a range where 

15 the driving pin 42b is restricted by the sectorial 
through-hole 10b. 

Since the rotor 42 is rotatably supported by the frame 
member 41 and the base plate (main plate) 10 (projection 
11), and the coil 43 is wound onto the frame member 41 and 

20 the base plate (main plate) 10 (pro j ection 11 ) as mentioned 
above, the electromagnetic actuator 40 can be simultaneously 
assembled in a step of attaching various components to the 
main plate 10. 

In other words, unlike the conventional device, the 

25 number of necessary frame members is only one, and a fastening 
component like a screw is not needed, because the frame member 
41 is joined to the main plate 10 by fitting and is further 
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fastened by the coil 43 . Therefore, the number of components 
can be lessened, the structure can be simplified, costs can 
be reduced, and the structure of the electromagnetic actuator 
40 can be simplified to reduce its height. Therefore, the 
5 driving device can be reduced in size (in thickness) . 

As shown in Fig. 4A, the center of the angular range 
(i.e., the sectorial through-hole 10c) within which the rotor 
42 (the driving pin 42b) rotates is designed to exist 
substantially on a straight line L passing through the center 

10 of the aperture 10a and extending in the radial direction. 
Therefore, the rotor 42 can rotate rightward and leftward 
at substantially equal angles, respectively, with the 
straight line L as the boundary therebetween. 

As shown in Fig. 1 through Fig. 4B, the coil 43 is 

15 wound in the wind grooves 41 and 16 in such a way as to surround 
the end 42c and the other end 42d of the rotor 42 from above 
and below in a direction substantially perpendicular to the 
straight line L in a state where the frame member 41 is 
connected to the projection 11 of the main plate 10. As 

20 a result, the frame member 41 is fastened to the main plate 
10. 

As mentioned above, the rotor 42 is disposed so that 
the center of the angular range where the rotor 42 rotates 
exists substantially on the straight line L passing through 
25 the center of the aperture 10a and extending in the radial 
direction, and the coil 43 is wound in the direction 
substantially perpendicular to the straight line L. 
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Therefore, the angular range where the rotor 42 rotates can 
be set to be greater. 

Next, abrief description will be givenof the operation 
of the driving device in a case in which the device is carried 
5 on a digital camera. As shown in Fig. 2, the rotor 42 is 
first situated at a counterclockwise rotational end and is 
held by a magnetic urging force of, for example, the iron 
pin 45 (a magnetic attraction force generated between the 
rotor 42 and the iron pins 45) when the coil43isnot energized. 
10 At this time, the shutter blade 30 opens the apertures 10a 
and 20a. 

When a photographer releases the shutter in this 
standby state, the coil 43 is energized, and the rotor 42 
rotates as shown in Fig. 3, so that the shutter blade 30 

15 closes the apertures 10a and 20a. An exposure operation 
is performed by a closing movement of the shutter blade 30, 
a photographic image taken by a CCD is then subjected to 
various processings and is stored in a storage unit, and 
the photography is completed. Thereafter, the rotor 42 

20 rotates in an opposite direction by passing the electric 
current in the opposite direction, and the shutter blade 
30 returns to the position to open the apertures 10a and 
20a and is held there. 

Fig. 6 through Fig. 8 show a shutter device for use 

25 in a camera which is another embodiment of a camera blade 
driving device according to the present invention. In this 
embodiment, a pair of shutter blades 110 are driven by a 
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single electromagnetic actuator 40. The same reference 
characters are given to the same constituent elements as 
in the aforementioned embodiment, and a description of the 
same constituent elements is omitted. 
5 As shown in Fig. 6 through Fig. 8, this device has 

a main plate 10' and a back plate 20' that constitute a base 
plate having exposure apertures 10a and 20a, a connecting 
arm 100 supported pivotably on a supporting shaft 10b' on 
the main plate 10' , a pair of shutter blades 110 (111, 112) 

10 used as blades that are supported pivotably on supporting 
shafts 21 and 22, respectively, on the back plate 20' and 
that are capable of blocking light passing through the 
apertures 10a and 20a while facing the apertures 10a and 
20a, and an electromagnetic actuator 40. 

15 As shown in Fig. 7 and Fig. 8, the connecting arm 100 

is shaped substantially like an "L. " An end of the connecting 
arm 100 has a U-shaped notch 101 that accepts the driving 
pin 42b, and the other end of the connecting arm 100 has 
a connection pin 102 that is connected to the pair of shutter 

20 blades 110. 

The pair of shutter blades 110 consist of a shutter 
blade 111 and a shutter blade 112. The shutter blades 111 
and 112 have circular holes Ilia and 112a and long holes 
111b and 112b, respectively. The supporting shafts 21 and 

25 22 are inserted into the circular holes 111a and 112a, 
respectively, and the connection pin 102 is inserted into 
the long holes 111b and 112b. 
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Accordingly, the pair of shutter blades 110 are 
supported pivotably on the supporting shafts 21 and 22, and 
the apertures 10a and 20a are opened and closed when the 
driving pin 42b reciprocates within a predetermined range, 
5 and the connecting arm 100 swings in response to this 
reciprocation . 

Next, abrief description willbe given of the operation 
of this device in a case in which the device is carried on 
a digital camera. As shown in Fig. 7, the rotor 42 is first 
10 situated at a counterclockwise rotational end and is held 
by a magnetic urging force of, for example, the iron pin 
45 when the coil 43 is not energized. At this time, the pair 
of shutter blades 110 (111, 112) open the apertures 10a and 
20a. 

15 When a photographer releases the shutter in this 

standby state, the coil 43 is energized, and the rotor 42 
rotates as shown in Fig. 8, so that the pair of shutter blades 
110 close the apertures 10a and 20a. An exposure operation 
is performed by a closing movement of the pair of shutter 

20 blades 110, a photographic image taken by a CCD is then 
subjected to various processings and is stored in a storage 
unit, and the photography is completed. Thereafter, the 
rotor 42 rotates in an opposite direction by passing the 
electric current in the opposite direction, and the pair 

25 of shutter blades 110 return to the position to open the 
apertures 10a and 20a and are held there. 

In this device, as in the aforementioned device, since 
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the rotor 42 is rotatably supported by the frame member 41 
and the base plate (main plate) 10' (projection 11), and 
the coil 43 is wound onto the frame member 41 and the base 
plate (main plate) 10' (projection 11) , the electromagnetic 
5 actuator 40 can be simultaneously assembled in a step of 
attaching various components to the main plate 10' . 

In other words, unlike the conventional device, the 
number of necessary frame members is only one, and a fastening 
component like a screw is not needed, because the frame member 

10 41 is joined to the main plate 10' by fitting and is further 
fastened by the coil 43 . Therefore, the number of components 
can be lessened, the structure can be simplified, costs can 
be reduced, and the structure of the electromagnetic actuator 
40 can be simplified to reduce its height. Therefore, the 

15 shutter device can be reduced in size (in thickness) . 

Furthermore, the rotor 42 (the driving pin 42b) is 
disposed so that the center of the angular range where the 
rotor 42 rotates exists substantially on the straight line 
L passing through the center of the aperture 10a and extending 

20 in the radial direction, and the coil 43 is wound in the 
direction substantially perpendicular to the straight line 
L. Therefore, the angular range where the rotor 42 rotates 
can be set to be greater. 

Fig. 9 and Fig. 10 show a diaphragm device for use 

25 in a camera, which is still another embodiment of a camera 
blade driving device according to the present invention. 
In this embodiment, a single diaphragm blade 120 is driven 
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by a single electromagnetic actuator 40. The same reference 
characters are given to the same constituent elements as 
in the aforementioned embodiments , and a description of the 
same constituent elements is omitted. 
5 As shown in Fig. 9 and Fig. 10, this device has a main 

plate 10 and a back plate 20 that constitute a base plate 
having exposure apertures 10a and 20a, a single diaphragm 
blade 120 used as a blade that is supported pivotably on 
a supporting shaft 10b on the main plate 10 and capable of 

10 blockingpart of light passing through the exposure apertures 
10a and 20a while facing the apertures 10a and 20a, and an 
electromagnetic actuator 40. 

The single diaphragm blade 120 has a circular hole 
121, a long hole 122, and a diaphragm aperture 123. The 

15 supporting shaft 10b is inserted into the circular hole 121, 
and the driving pin 42b is inserted into the long hole 122. 
Accordingly, the single diaphragm blade 120 supported 
pivotably on the supporting shaft 10b stops down the apertures 
10a and 20a to have a predetermined aperture diameter by 

20 allowing the driving pin 42b to reciprocate within a 
predetermined range . 

Next, abrief description will be givenof the operation 
of this device in a case in which the device is carried on 
a digital camera . When a main switch of the camera is turned 

25 on, the CCD is turned on, and a photographic image is displayed 
on a monitor. Based on an image signal of the CCD, the 
intensity of illumination of a photographic subject is 
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detected, and a control circuit emits a driving signal to 
adjust the amount of light toward the electromagnetic 
actuator 40. 

That is, the coil 43 is energized, and the rotor 42 
5 is appropriately rotated so that the amount of subject light 
passing through the apertures 10a and 20a may become optimum. 
As a result, the diaphragm blade 120 is automatically driven 
to the non-stopping-down position shown in Fig. 9 or the 
stopping-down position shown in Fig. 10. 

10 In this device, as in the aforementioned device, since 

the rotor 42 is rotatably supported by the frame member 41 
and the base plate (main plate) 10 (projection 11) , and the 
coil 43 is wound onto the frame member 41 and the base plate 
(main plate) 10 (projection 11), the electromagnetic 

15 actuator 40 can be simultaneously assembled in a step of 
attaching various components to the main plate 10. 

In other words, unlike the conventional device, the 
number of necessary frame members is only one, and a fastening 
component like a screw is not needed, because the frame member 

20 41 is joined to the main plate 10 by fitting and is further 
fastened by the coil 43 . Therefore, the number of components 
can be lessened, the structure can be simplified, costs can 
be reduced, and the structure of the electromagnetic actuator 
40 can be simplified to reduce its height. Therefore, the 

25 diaphragm device can be reduced in size (in thickness) . 

Furthermore, the rotor 42 (the driving pin 42b) is 
disposed so that the center of the angular range where the 
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rotor 42 rotates exists substantially on the straight line 
L passing through the center of the aperture 10a and extending 
in the radial direction, and the coil 43 is wound in the 
direction substantially perpendicular to the straight line 
5 L. Therefore, the angular range where the rotor 42 rotates 
can be set to be greater. 

Fig. 11 shows a camera diaphragm device for use in 
a camera, which is another embodiment of a camerablade driving 
device according to the present invention. In this 

10 embodiment, a pair of diaphragm blades 130 are driven by 
a single electromagnetic actuator 40. The same reference 
characters are given to the same constituent elements as 
in the aforementioned embodiment shown in Fig. 6 through 
Fig. 8, and a description of the same constituent elements 

15 is omitted. Also, a description of the operation is omitted 
because of the same operation. 

As shown in Fig. 11, this device has a main plate 10' 
and a back plate 20' that constitute a base plate having 
exposure apertures 10a and 20a, a connecting arm 100 supported 

20 pivotably on a supporting shaft 10b' on the main plate 10' , 
a pair of diaphragm blades 130 (131,132) used as blades that 
are supported pivotably on supporting shafts 21 and 22, 
respectively, on the back plate 20' and that are capable 
of blocking part of light passing through the exposure 

25 apertures 10a and 20a while facing the apertures 10a and 
20a, and an electromagnetic actuator 40. 

In this device, as in the aforementioned device, unlike 
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the conventional device, the number of necessary frame 
members is only one, and a fastening component like a screw 
is not needed, because the frame member 41 is joined to the 
main plate 10' by fitting and is further fastened by the 
5 coil 43. Therefore, the number of components can be lessened, 
the structure can be simplified, costs can be reduced, and 
the structure of the electromagnetic actuator 40 can be 
simplified to reduce its height. Therefore, the shutter 
device can be reduced in size (in thickness) . 

10 Furthermore, the rotor 42 (the driving pin 42b) is 

disposed so that the center of the angular range where the 
rotor 42 rotates exists substantially on the straight line 
L passing through the center of the aperture 10a and extending 
in the radial direction, and the coil 43 is wound in the 

15 direction substantially perpendicular to the straight line 
L. Therefore, the angular range where the rotor 42 rotates 
can be set to be greater. 

Fig. 12 shows a camera shutter device for use in a 
camera, which is another embodiment of a camera blade driving 

20 device according to the present invention. In this 
embodiment, an electromagnetic actuator 40' that does not 
include a yoke is employed. The same reference characters 
are given to the same constituent elements as in the 
aforementioned embodiment shown in Fig. 2, and a description 

25 of the same constituent elements is omitted. Also, a 
description of the operation is omitted because of the same 
operation . 
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As shown in Fig. 12, this device has a main plate 10 
and a back plate 20 that constitute a base plate having 
exposure apertures 10a and 20a, a single shutter blade 30 
supported pivotably on a supporting shaft 10b on the main 
5 plate 10 and serving as a blade that blocks light passing 
through the exposure apertures 10a and 20a while facing the 
apertures 10a and 20a, and an electromagnetic actuator 40' 
that drives the shutter blade 30. 

As shown in Fig. 12, the electromagnetic actuator 40' 

10 is made up of a frame member 41 connected to the main plate 
10, the rotor 42 having the driving pin 42b and the magnet 
portion 42a magnetized to have N and S poles, the magnetizing 
coil 43, and iron pins 45. 

In this device, as in the aforementioned device, unlike 

15 the conventional device, the number of necessary frame 
members is only one, and a fastening component like a screw 
is not needed, because the frame member 41 is joined to the 
main plate 10 by fitting and is further fastened by the coil 
43. Therefore, the number of components can be lessened, 

20 the structure can be simplified, costs can be reduced, and 
the structure of the electromagnetic actuator 40' can be 
simplified to reduce its height. Therefore, the shutter 
device can be reduced in size (in thickness) . 

Furthermore, the rotor 42 (the driving pin 42b) is 

25 disposed so that the center of the angular range where the 
rotor 42 rotates exists substantially on the straight line 
L passing through the center of the aperture 10a and extending 
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in the radial direction, and the coil 43 is wound in the 
direction substantially perpendicular to the straight line 
L. Therefore, the angular range where the rotor 42 rotates 
can be set to be greater. 

In the aforementioned embodiments, a structure has 
been employed in which the projection 11 is provided on the 
base plate (main plate) 10 shaped like a substantially 
circular disk, and the frame member 41 is joined to the 
projection 11. However, another structure maybe employed 
in which the base plate has an outline of not a substantially 
circular shape but a substantially rectangular shape or the 
like, and is formed so that apart thereof defines aprojection, 
to which the frame member 41 is joined. 

Furthermore, in the aforementioned embodiments, a 
structure has been shown in which the single electromagnetic 
actuator 40 (40' ) is attached to the base plate 10 . However, 
the present invention is not limited to this. A structure 
in which a plurality of electromagnetic actuators 40 {40' ) 
that drive aplurality of blades, respectively, are installed 
can be included within the scope of the present invention. 

As described above, according to the camera blade 
driving device for use in a camera of the present invention, 
the frame member is joined directly to the base plate so 
that one end of the rotor can be supportedby the frame member, 
and the other end on the rotor can be supported by the base 
plate (projection) having an exposure aperture, and the coil 
is wound onto the frame member and the base plate, and the 
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the electromagnetic actuator is attached to the base plate. 
Therefore, the electromagnetic actuator can be 
simultaneously assembled in the step of attaching various 
components to the base plate, and a manufacturing procedure 
5 can be simplified. 

Additionally, unlike the conventional device, the 
number of necessary frame members is only one, and a fastening 
component like a screw is not needed, because the coil is 
wound onto the frame member and the base plate. Therefore, 
10 the number of components can be lessened, the structure can 
be simplified, and costs can be reduced. Additionally, the 
electromagnetic actuator can be reduced in height, and, 
accordingly, the driving device can be reduced in size (in 
thickness) . 

15 
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